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Drone shots of Steve Prescott Bridge, UK

A bird’s eye view of the Steve Prescott Bridge has been presented to

appreciate the power of modern-day technology. The front cover is a

day-time capture representing the link from science to society. The

images on this page, however, have been shot during a wintery twilight

to offer a glimpse of the editor’s perception of a perfect blend of

nature’s beauty with the creations of mankind.

This bridge has been chosen out of particular significance. In Steve

Prescott’s famous words, ”What the Mind believes, the Body achieves”.

About the Cover Image

In this Issue
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With immense pride I, on behalf of Vigyan Setu Foundation and the entire

editorial team, present to you the Second Issue of Vigyan Setu, a quarterly,

bilingual e-magazine carrying articles, write-ups, and news around the globe,

anecdotes, stories, poems, puzzles and much more to sensitize you, amuse you,

and make you aware of how Science is a Way of Life.

The contents of the present issue encompass the celebration of the days of

scientific interest from March to May. There have been over a dozen of these

days that have been collated and aptly expressed through the articles you may

have come across on the interactive content page.

Science, Society and Sutradhaar, gives a kickstart to build a strong link with the

spirit of our organization by focusing on communicating science to society via

puppetry and folk media as we celebrate World Puppetry Day.

- Er Neha Sharma

Mar 2021 – May 2021

Acknowledging our intent for bilingualism, the next article is an inspiring anecdote of

Sir Isaac Newton in Hindi Language. This story has special significance with the

present pandemic times and stimulates us to be creative and innovative. Being mindful

of our ongoing challenges in everyday lives, the third article is an important research

content covering essential information on Immunisation and Vaccination. We are very

grateful to Dr Nimisha for this exclusive contribution, especially because we believe t is

the need of the hour to make our extended family and connection aware of these terms.

We aim to celebrate National Technology Day with our readers by driving their

attention to the Drone, a modern-day gadget rapidly gaining importance not only in

research and development but also with respect to its areas of application. The exciting

gizmo’s photographic outcome has been chosen as the theme for the issue cover as well.

The article presents both global and an Indian perspective of the drone technology.

The final article is an excerpt of a blog written about the visit to the Science Museum

in London during their celebration of Illuminate India, in recognition of 5000 years of

India’s contribution to Science and Innovation. The content relates to the theme for

International Museum Day 2021 – The Future of Museums: Recover and Re-imagine.

To access the full blog post, I encourage you to go through our website and blog –

AtoMs. When you do so, I assure that you shall stumble upon some of the other

intriguing content that might surprise, inform or boost your spirits to celebrate the

many other days that were not possible to cover in this issue! Last but not the least, a

crossword puzzle awaits your witty minds. If you manage to solve, I urge you to share a

snapshot of the filled-up puzzle to grab your chance to be featured on our website.

I thank the current contributors and the overall efforts and support of the editorial

team, without whom none of this would be worth the quality time of our readers.

Having gone through this issue, our team is certain that your creative self shall be

aroused. We thence await your creations for future issues of Vigyan Setu.

“Strive not to be a Success, but rather to be of Value” – Albert Einstein
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Dr K Sambandan, a Doctoral Degree holder in Botany,

is presently Head of the Department of Botany of

Arinagar Anna Government Arts and Science College,

Karaikal (Puducherry). His expertise lies in the field of

Plant Mycology. He has twenty-six publications in

national and international journals.

sambandhan@gmail.com
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Prof Malini K V holds is presently acting as Head,

Department of Electrical and Electronics Engineering,

Sri Sairam College of Engineering, Bengaluru. In

addition, she is Coordinator - Innovation and

Entrepreneurship Development Centre and Ambassador –

MHRD Institutions’ Innovation Cell. Her expertise lies in

the areas of Power Systems, Renewable Energy, Energy

Management and Auditing, Power Electronics and

Drivers, and skill development & Entrepreneurship. She

carries around two decades of industrial and more than a decade’s academic

experience. With more than a dozen of publications at national and

international level, she has two patents to her credit. She is a recipient of

number of prestigious awards including Academic Excellence Award,

Distinguished Women in Engineering, Distinguished Leader in Engineering,

Best Women Engineering College Teacher, and Visionary Leader Award.

malinikalale@googlemail.com

Dr Balwinder Singh Sooch holds PhD in

Biotechnology, LLB (IPRs), and MBA degrees. He is

currently working as Associate Professor in the

Department of Biotechnology of Punjabi University,

Patiala. Additionally, he is acting as Deputy Coordinator

– IPRs and Technology Transfer Cell of Punjabi

University. He is a recipient of Sanmaan Pattar for

services in science education and awareness, Bharat Jyoti

Ms. Swati Sharma is a graduate in

Telecommunication Engineering and holds dual

Master’s Degrees, Masters of Science in Marketing

Management and Masters in Business Management

from EDHEC Business School. Her skill set includes

Market Research, Product Management, Marketing

and Product Strategy, and Consumer Research.

sgs9662@gmail.com

Mr Nilesh Deokar is triple Master’s Degrees holder

in Physics and presently PhD scholar at Institut für

Kernphysik, Mainz, Germany, researching in

Experimental Nuclear Physics. His core strength lies

in the areas of Component assembly and testing,

Software data analysis using C++ and Root, Team

collaboration, Communication, Powder XRD, NMR,

GPC to name a few.

nish.deokar@gmail.com

Award given by India International Friendship Society, and DCS Award

accorded by International Union of Food Science & Technology – Montreal

(Canada). Having delivered more than three hundred lectures on basic sciences,

biotechnology, and IPRs, Dr Sooch holds five patents and has more than fifty

publications in international journals and books to his credit.

soochb@pbi.ac.in
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Technological development is inspired by the scientific knowledge and understanding.

These developments owing to scientific changes are faster than what the masses can

keep pace with. And that is just in context of sharing the information. However, it can

take time to absorb the knowledge, understanding, comprehension and the ability to

take informed decisions. Scientists are becoming increasingly aware of their

responsibility to engage general public regarding new discoveries.

Today, scientists are in unique position to investigate, create, and undertake research,

and to provide information to society at large. Information is not just available to the

selected or privileged few in the geographical area or scientific arena being studied.

Scientists also have responsibilities in how information is communicated, together

with either a positive, negative or neutral standpoint taken. The scientific community

is providing phenomenal understanding of our world and around. Most of the times, it

is difficult for the scientific fraternity to communicate research outcome to the general

public, especially to young children.

At the dawn of 21st century, during XVIII Congress of Union Internationale de

la Marionnette (UNIMA), an Iranian puppet theater artiste, Javad Zolfaghri

proposed to observe a day dedicated to the puppetry. Due to his efforts, ever

since 2003, World Puppetry Day is being celebrated on March 21 to raise

interest and encourage children and youngsters towards this art form that

serves a combo of comic-entertainment. However, reviewing the role played

by this age-old tradition, one finds its contribution far and wide; be in

education, health, nutrition, therapy and much more. In short, the

sutradhaar of puppetry has been able to string science and society together.

That calls for innovative ways of general scientific communication. Just like good

science, good communication requires commitment, planning, skills and

appropriate levels of resources.

Communication, the very foundation of any society is a cohesive force that binds

social groups together. When it comes to science communication, the developments

in the field of science and technology are rapidly evolving and transforming the

mode and medium of communication. For Bharat, communication strategies need

to be such that do not overlook the diversified cultures, customs, traditions, values,

and beliefs. Media has always been a powerful tool of communication. Over the

ages, media has matured, developed and spread its reach far and wide. Today no

corner of the world is left untouched by the effect of media. It has penetrated the

deepest of segments and its functions are not limited to just providing news,

information or entertainment but it has shown great potential in nutrition and

health education as well. Looking deep into the power of media in spreading health

and nutrition related information, one learns that apart from the technological

mass media channels like TV, Radio, Internet etc the traditional form of media i.e.,

folk media also still hold strong.

Folk media have been playing a significant role since time immemorial. Traditional

media in comparison to mass media, forms an integral part of the common men,

culturally and traditionally, thus attracts mass appeal. Folk media get the masses

involved emotionally, intellectually, and at subconscious level. On the other hand,

mass media is more of an interpersonal communication network. Hence for its

effectiveness, mass media needs to share the inherent values attached to the

traditional or folk media.

Folk Media is using culture and performance art to disseminate information.

Traditionally, societies have been using various forms of folk media like dramas,

skits, music, dances, ballads, puppets etc for moral, religious, socio-political

messages and entertainment. Recently the use of folk media in the field of nutrition

and health education has grown considerably.

- Dr Lalit Sharma
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One of the folk-art forms, puppetry, is not only a traditional art and craft being

performed globally but has also been a powerful tool of mass communication raising

social awareness apart from providing entertainment. Over the centuries, puppetry has

been instrumental in promoting education, health and hygiene, along with bringing

smile on the face of the audiences.

Puppetry outdates theatrical plays as the word sutradhar, that indicates the director

and main storyteller in Sanskrit plays, literally means the ‘string holder’.

In India, there are many types of puppets; some traditional ones are now extinct, while

others struggle to survive in this modern-day world. Living traditional puppets include;

string puppets, rod puppets, glove puppets, and shadow puppets. Though Indian

puppets shows regional diversity with individually distinctive identities, however these

are bound with a common string of literary sources, opening invocations, intervention

on current issues, the musical accompaniment, features shared and moral contents.

String Puppets: Commonly known as Marionettes, are made of different

materials as wood or terracotta, tri-dimensional and moved through strings

attached to head and limbs. The jointed limbs controlled by the strings allow far

greater flexibility and are, therefore, the most articulate of the puppets. The

numbers of strings vary; more strings translate in a major and more complex range

of movements. Celebrated traditional puppets are reported from Rajasthan

(kathputli), West Bengal (tarer putul nach), Maharashtra (kalasutri bahulya),

Odisha (goapalila kundhei), Karnataka (yakshgana gombevata), Kerala (nool

pavakothu), Tamil Nadu (bommalattam), Andhra Pradesh and Telangana (koyya

bommalata, keelu bommalata, and sutram bommalata).

Kathputlis are large dolls adorned with finely decorated costumes, a signature style

from medieval period Rajasthan. These marionettes are carved from a single piece

of wood.

Bommalattam, meaning doll dance, are Tamil Nadu fame marionettes but also

being performed in the bordering areas of Karnataka and Andhra Pradesh. These

puppets are of large size and are moved by strings attached to a ring worn by the

performers on their head, and arms are moved by rods manipulated from above; in

short, bommalattam puppetry is a full-body effort.

Rod Puppets: This form of puppetry is quite commonly in Eastern part of the

country, particularly in the states of Odisha and West Bengal. Rod puppets are

manipulated from below, with one or multiple sticks of varying sizes. In southern

part of West Bengal rod puppetry, danger putul nach, has a peculiar style for the

large dimensions and weight. The lower part of the body is only suggested by the

large skirts; a rod passes through the body to support it, while other smaller rods

allow movements of the head and arms. These puppets are finely decorated in local

painting styles, and costumes are elegantly elaborated. Rod puppets of Odisha,

kathi kundhei nacha, had gone in oblivion, now is being revived.

In a country like Bharat, where most of the population stays in villages, folk art is a very effective way to communicate. In

contrast to modern media the traditional media are personal, familiar and more credible forms with which the majority of

literate and illiterate identify easily.
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Glove Puppets: In love puppetry, the performer operates from below slipping hand in

the puppet; usually the forefinger operates the head, while the thumb and third finger

move the hands. Glove puppets are also known as hand puppets, which are widespread

in Odisha (sakhi kundhei), Kerala (pavakathakali), Tamil Nadu (pava koothu), Uttar

Pradesh (Gulabo-Sitabo) and West Bengal (benir putul).

In Kerala, puppetry version of the famous dance-form Kathakali is glove puppet

kathakali or pavakathakali. An important part of this dance-drama genre is the

expression of emotions through movements of the eyes. Since the puppets have fixed

expressions; it is the puppeteer, sitting on stage, who interprets emotions.

Gulabo-Sitabo, glove puppetry from Uttar Pradesh, now losing steam portrays the

squabble between domineering Gulabo and the submissive Sitabo; both married to the

same man.

Shadow Puppets: Southern part of the country is considered to be the hub of shadow

puppetry. This genre is known by different names in different states; Odisha

(ravanachhaya), Andhra Pradesh and Telangana (tholu bommalatta), Karnataka (togalu

gombe atta), Kerala (tholpava koothu), Tamil Nadu (thol bommalatta) and Maharashtra

(charma bahuli natya). In Sanskrit, it is referred to as chava nataka.

Though shadow puppets are known in different regions with different names but share

a commonality with regards to its method of making. These puppets are made the way

leather is treated to obtain sheets of stiff parchment.

Benefits of puppets

• Puppets and dolls add life to a story because they resemble living

creatures and human beings. Like all other living beings that children

have seen, puppets are perceptible to touch. Hence children can relate

to them more easily as well as taking care of their tactile and visual

needs. They seem more ‘real' as compared to watching films.

• Puppeteer can modify the script according to the need of the moment,

and can even create stories.

• Performer can immediately catch children's attention using puppets.

• Puppets can be used to stimulate conversations and encourage shy

children to communicate, making them more confident. Thus helping

in improving social skills.

• Puppets can meet the emotional needs of children by being their

friend when they feel lonely.

• Children trust puppets and do not feel threatened by them and can

easily express their feelings, thoughts and fears through puppets

which they might otherwise find difficult to voice to adults.

• Puppets stimulate imagination, encourage creative play and aid

discovery.

• Puppets can also assist children having special (educational) needs.

Source: Learning and teaching through puppets (1995) Child Resource Centre, CHETNA, Ahmedabad

Source: 9 Life Lessons to Learn from the Movie Gulabo-Sotabo! -The Easy Wisdom

Source: http://ombre.chinoise.free.fr/site_eric/cievenu.htm
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For several decades, folk media have attracted the attention of communication

professionals as an alternative or as a complement to other means of communication.

Folk media have been used to inform, motivate, educate, influence behaviours, and

bring social change. Folk media components have been used in literacy project for

children and adults, in environmental programs, in family planning campaigns, and in

health care programs. Media can be interpreted as the vehicle through which

messages are carried from one end (variously or specifically called source, speaker,

writer, artist, musician, or dancer), to another (receiver, target, listener, reader, or

viewer). Folk media will therefore refer to the vehicle the common people or rural

farmers employ for the delivery of their message. In line with these definitions arise

such concepts as folk sculpture, folk music, folk dance, or folk paintings.

Folk media is one of the most effective ways of building audience

participation and imparting information, owing to the use of colloquial and

identifiable dialect resulting in establishing an instantaneous and direct

rapport with the community. Serving as a source of education and

entertainment, folk media provides 'edutainment', reaching out and

touching the hearts of the rural masses. Traditional folk media has been

increasingly recognized as a viable tool to impart didactic messages in an

entertaining manner.

Specifically, what is being expressed here through this terminology is the activity among the common people…

… and these strings of communication are well coordinated by the sutradhaar while conveying the science to the members of the society.

Communicating Science through Puppetry and Folk Media
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आइज़ैक न्यूटन की कहानी
(प्रस्तुत आलेख दी वाश िंगटन पोस्ट के १२ मार्च २०२० के अिंक में
रेट्रोपोशलस के अिंतगचत छपे जिशलयन ब्रॉकल के लेख से उद्धृत ककया है)

आइज़ैक न्यटून अपने बीसवें वर्च में थे, िब लिंदन में गे्रट प्लेग नामक
महामारी फैली थी। न तो वह अभी तक "सर" बने थे और न ही उनके
पास बडा औपर्ाररक ववग था। वह ट्रट्रननटी कॉलेि, कैजरब्रि में एक
छात्र थे।
प्लेग के िीवाणु के बारे में िानने में वजै्ञाननकों को लगभग २०० वर्च
लग गए, लेककन बबना ककसी िानकारी के बाविूद लोग बीमारी से
बर्ने के शलए वे सब कुछ बर्ाव के शलए करते थे जिनका उपयोग हम
आि करते हैं। सन १६६५ में, यह "सामाजिक दरूी" का ही एक
सिंस्करण था - एक सावचिननक स्वास््य उपाय, जिसकी वतचमान समय
में सरकार, ववद्यालय, और कई व्यवसायों के रूप में वापसी हुई है, िब
लोगों को नॉवेल कोरोनावायरस के प्रसार को धीमा करने की कोश  
करने के शलए घर भेिा गया है।
कैजरब्रि ने भी छात्रों को अपनी पढाई िारी रखने के शलए घर भेि
ट्रदया था। न्यूटन भी वूल्सस्थोपे मैनर, िो कैजरब्रि से लगभग ६० मील
उत्तर पजचर्म में जस्थत है, िहााँ उनका घर था, लौट आये। बबना अपने
व्याख्याताओिं की सहायता और मागचद चन के न्यटून ने जिस प्रकार से
एक वर्च से अधधक का समय बबताया, उसे उन्होंने आगे र्लकर
"र्मत्कार का वर्च" कहा।

इसके पचर्ात,् उन्होंने अपने  यन कक्ष में कुछ वप्रज्मों के साथ प्रयोग
ककया, जिसके शलए उन्होंने दरवािे में एक महीन सा छेद ककया ताकक
उसमें से एक छोटी सी सूयच ककरण भीतर आ सके। आगे र्लकर इन
प्रयोगों से उत्पन्न हुए प्रकाश की के शसद्धािंत।
और न्यटून के घर की उस खखडकी के ठीक बाहर था एक सेब का पेड।
वही सेब का पेड।
कैसे न्यूटन पेड के नीर्े बैठे थे और कैसे एक सेब का उनके शसर पर
धगरने से अर्ानक उन्हें गुरुत्वाकर्चण और गनत के शसद्धािंतों का ज्ञान
प्राप्त हो गया, यह अपने आप में एक रहस्य है।
लेककन उनके सहायक, िॉन कोंड्यईूट के अनुसार, सच्र्ाई का एक तत्व
है। बाद में कोंड्यईूट ने इसे इस प्रकार से समझाया: "... िब वह बगीर्े
में बैठे अपनी धुन में मगन थे, तब उन्हें यह ववर्ार आया कक
गुरुत्वाकर्चण की समान  जतत (जिसके कारण पेड से सेब िमीन पर
धगरता है) पृ् वी पर एक ननजचर्त दरूी तक सीशमत नहीिं हो सकती,
बजल्सक उससे कहीिं अधधक ववस्तार होना र्ाट्रहए, िैसे र्िंद्रमा जितना दरू
तयों नहीिं? ..”

िब न्यूटन डढे वर्ों के अिंतराल के पचर्ात १६६७ में पुनः कैजरब्रि
लौटे, तब उनके हाथों में थे शसद्धािंत। छह महीने के भीतर, उन्हें एक
फेलो बना ट्रदया गया; दो साल बाद, एक प्रोफेसर।

एक महामारी के दौरान, आइज़कै न्यूटन को भी घर से काम करना पड़ा था, उन्होंने समय का बखूबी इ्तेेमा  िकया 

सवचप्रथम तो उन्होंने कैजरब्रि के अपने अध्ययन के
दौरान आररभ की हुई गखणतीय समस्याओिं पर काम
करना िारी रखा - इस पर उन्होंने िो  ोध लेख शलखे,
वे आगे र्लकर कैलकुलस की नीिंव प्रमाखणत हुए।

इसशलए यट्रद आप अगले कुछ हफ्तों में घर से काम या
पढाई कर रहे हैं, तो उदाहरण के शलए न्यटून को याद
रखें - कैसे घर की असिंरधर्त सुववधाओिं का उपयोग
और उस बीर् प्रयोग करने का समय उनके शलए
िीवन-पररवतचन करने वाला साबबत हुआ।
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Immunity and Vaccination

The modern word ‘immunity’ is derived from the Latin word immunis, meaning

exemption from military service, tax payment or other public services. The first

written concept of immunity is related when the plague hit Athens in 430 B.C.

From long back the term immunity is considered as the resistance

exhibited by the host towards injury caused by microorganisms and their

products. It is entirely related with the reaction of the body against any foreign

antigen. Immunity is the main mechanism of host defence against infectious agent

as shown by enormous success of vaccination in eradicating disease1.

Immunization is a process by which a person becomes protected against a

disease through vaccination. It is a body ability to generate an immune

response naturally or through vaccine.

Innate – It is the first line of defence

against infection. This type of immunity is

possessed by an individual by virtue of his or

her genetic pattern. It is present from very

beginning and not affected by prior contact

with microorganisms or immunization.

If the resistance to infection is for any kind

of disease in general is shown, It is non-

specific. On the other hand it becomes

specific when resistance towards a

particular pathogen is shown.

Innate immunity is affected by many factors:

Age – The very young and the very old are

more susceptible to infectious disease than

the rest. Increased susceptibility in the

young may be due to hormonal influence.

Hormonal influence – Endocrine disorders

are also associated with enhanced

susceptibility to infection.

Nutrition – It is a general saying that ‘eat

well, live well’. The relationship between

malnutrition and immunity is complex but a

rich and balanced diet enhances the

immunity. The only evidence-based

approach to the fact that one can boost

immunity in vaccination. But the biased

information showed that the top ones were

diet (70%), fruit (69%), vitamin (67%),

antioxidants (52%), pro-biotin (51%),

minerals (50%) and vitamin C (49%) 2

Acquired – The resistance or immunity

acquired during life by fighting against

various foreign molecules is known as

acquired immunity.

Active – It is said to be active when the

resistance developed by an individual as a

result of an antigen stimulus. It is also

known as adaptive immunity as it is shown

by the adaptive response of the host to a

specific pathogen or other antigen. It

involves the active function of host’s immune

system, as a result, antibodies and

immunologically active cells are formed.

This type of immunity is long lasting.

Passive – This is the resistance given

passively to a recipient in the form of

vaccination or immunization. Here the

recipient’s immune system has no active

role. In this case the immunity may last for

days or weeks.

In general, immunity from vaccine can last

from months to years. For some vaccines like

tetanus or measles, immunity can last for a

lifetime. But for others like the flu,

immunity fades over time resulting in the

loss of effectiveness of vaccine. The good

news is that, even if COVID vaccines are

effective for only a year, they can be updated

against virus mutations like the flu vaccine.3

- Dr Kumari Nimisha

Asst. Professor, Dept. of Chemistry, Rajkiya Mahila Mahavidyalaya, Gulzarbagh
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Local immunity – This concept has

gained importance in the treatment of

infection that are localised or at the site of

primary entry of pathogen. Special class of

immunoglobin (IgA) forms the main

component of local immunity.

Herd immunity – It is referred as the

overall level of immunity in a community

and is relevant in the control of epidemic.

When a large proportion of individuals in a

community (herd) are immune to a

pathogen, the herd immunity is developed.

When herd immunity s low, epidemics are

likely to occur. Eradication of

communicable diseases depend on the high

level of herd immunity rather than the

development of a high level of immunity in

individuals.

As we age, our immune response

capability become reduced, which in turn

contributes to more infection. As average

life expectancy in developed countries has

increased, so too has the incident of age-

related condition. Scientists have also

observed that this increased risk of

infection correlates with a decrease in T

cell, possibly from the thymus gland

atrophying with age and producing fewer

T-cells to fight off infection.

The graph shows the primary and secondary immune response to the same

pathogen. The secondary response may eliminate the pathogen before any damage.

How To Develop Immunity?

It is either by vaccination or immunization. Our immune system is designed to

identify and destroy harmful foreign organisms (pathogens) from the body

and neutralize the toxins (poison). The immune system responds to bacteria

and virus in a very complex way. It recognizes the unique molecule (antigen)

from bacteria and viruses and produces antibodies (a type of protein) and

special white blood cells called lymphocytes that destroy antigens.

During the primary immune response to the first encounter with a specific

pathogen, some lymphocytes called memory cells develop with the ability to

give long lasting immunity to the pathogen. These memory cells recognize

antigens on the pathogens they have encountered before triggering the

immune system to respond faster.
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The goal of any vaccine is to increase the immune response against an antigen.

Vaccine contain same antigen that are found on pathogens that cause disease.

There are two ways of acquiring immunity to a pathogen, both

producing similar end-result – the immunity:

i. By natural infection

ii. By vaccination

Vaccination has made an important contribution to global health of any human

intervention apart from the introduction of clean water and sanitation. The

development of vaccination as a public health tool is attributed to Edward

Jenner4 with Cowpox in 1796. Small-pox vaccine was the first developed vaccine.

The next human vaccine to be developed using the principle of attenuation was

Rabies vaccine developed by Pasteur and first tested in man in 1885.Tetanus

toxoid, diphtheria toxoid and a killed pertussis vaccine (DPT) was developed in

1931.But the late 1950s ,the majority of children in developed countries were

receiving routine vaccination with DTP and Polio vaccine. Success in the

eradication of small-pox and the experience contributed to the EPI(Expanded

Programme of Immunization).

Vaccines 5 to prevent other diseases have become available since the introduction

of EPI and are recommended by the WHO for global use. The main vaccine

preventable disease targeted by EPI are –

Types of Vaccine

There are many types of vaccine, based on the type of antigen used in the

preparation. Their formulation affects how they are stored, used and

administered. The globally recommended vaccine fall into the four major

antigen types –

Tubercule bacillus Bacillus-Calmette-Guerin  (BCG) vaccine

Poliovirus
Oral polio vaccine (OPV)

Inactivated polio vaccine (IPV)

Diphtheria Diphtheria toxoid vaccine

Clostridium tetani (Tetanus) Tetanus Toxoid vaccine (TT)

Pertussis Whole-cell pertussis(wP) vaccine

Measles virus Measles vaccine

Hepatitis B virus Hepatitis B vaccine

Rotavirus Rotavirus vaccine

Haemophilus influenzae type B Hib conjugate vaccine

Streptococcus pneumoniae Pneumococcal vaccine

Yellow fever virus Yellow fever vaccine

LIVE ATTENUATED (LAV)

Tuberculosis (BCG)

Oral polio vaccine (OPV)

Measles

Rotavirus, Yellow Fever

INACTIVATED (Killed antigen)

Whole-cell pertussis (wp)

Inactivated Polio virus

SUBUNIT (Purified antigen)

Acellular pertussis (ap)

Haemophilus influenzae type B (Hib)

Pneumococcal (PCV-7, PCV-10, PCV-13)

Hepatitis B (Hep B)

TOXOID (Inactivated toxins)

Tetanus toxoid (TT)

Diphtheria toxoid
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Components of a Vaccine

The main ingredient of any vaccine is a

small number of bacteria, virus or toxin

that has been weakened or destroyed in

a laboratory. There is no risk of healthy

people catching a disease from a vaccine.

Sometimes they also contain some other

ingredients that make it safe and more

effective 6. These are-

Adjuvants- These are added to vaccine

in very small amounts to stimulate the

production of antibodies against the

vaccine to make it more effective. Ex-

Aluminium salts.

Stabilizers- Stabilizes are used to help

the vaccine maintain its effectiveness

during storage. Instability can cause loss

of antigenicity and decreased infectivity.

Factors affecting stability are

temperature, alkalinity, or acidity (pH)

of the vaccine. Ex- MgCl2, MgSO4,

Sorbitol – gelatine

Antibiotics- In trace amounts these are

used to prevent bacterial contamination

of the tissue culture cells in which the

viruses are grown.

Preservatives-These are added to

multidose vaccine to prevent bacterial

and fungal growth. They include

Thiomersal 7 (under intense scrutiny and

following the safety aspects).

Formaldehyde-Used to inactivate

viruses (ex-IPV) and for detoxification.

Purification process removes all

formaldehyde during production.

We have now vaccines to prevent more than 20 life threatening 

diseases helping people of all ages live longer, healthier lives.

Vaccination Programme

The Expanded Programme of Immunization (EPI) was introduced by WHO in

1974, was the first global initiative. Adopted by India in 1978 the EPI focussed

on vaccinating young children with BCG, diphtheria and tetanus toxoids and

whole cell pertussis (DPT or DTwP) and OPV vaccines.

The Universal Immunization Programme (UIP),1985 improved nationwide

coverage of immunization and also included measles vaccine. The Pulse Polio

Immunization Programme (1995) enabled polio control. UIP has remained a

programme of safe motherhood and child survival programme (1992), the

Reproductive and Child Health Programme (1997) and National Rural Health

Mission (NRHM,2005)

Heal the world … make it a better place … for the entire human race and let us understand the meaning of the word ‘respect’ now.

Mission Indradhanush

This programme was launched in December 2014, aims to immunize children under two

years of age and pregnant women against eight vaccine-preventable diseases. This

immunization drive covers vaccine for Tuberculosis, Meningitis, Measles, Hepatitis

B, Tetanus, Whooping cough, Poliomyelitis and Diphtheria. IMI 2, Intensified

Mission Indradhanush has been launched across India on December 2,2019 to reach all

children who were left uncovered.

“COVID-19” pandemic has taught us that health plays a major role in our life. It hit us

without warning in December 2019.As the corona virus pandemic brought the world to

its knees, we all desperately wanted the year to end. Through acts of selfishness,

negligence, greed and need, we devasted the nature. According to Albert Einstein-“We

cannot solve our problems with the same level of thinking that created them”.
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Of the many desires, we all have been at some point of our childhood

been intrigued by the sightings in the sky. Objects high above the

Earth that float, fly or fall back to the ground fascinate us as we are

not naturally gifted with the ability to lift off to such heights. Some of

these captivating objects include the shooting stars and probable

UFOs from the outer space to more commonly accessible forms like

birds, their feathers, and leaves! The genesis of our creativity begins

with flying paper planes, kites, balloons to visualising the very

experience of flight at dedicated amusement and theme parks through

giant wheels, merry-go-rounds, parachutes, paragliders, and the likes.

On a more advanced technological note we have envisioned our

passion for flight through helicopters, aeroplanes, and other aircrafts.

The potential that such human led technological advancements have

demonstrated empowers us with the ability to not only be sky bound

ourselves but also to relive the moments by only sending a pair of

eyes! To celebrate National Technology Day, it would be apt to explore

this modern-day technology – the Drone or “Eyes in the Sky”.

Humans, or scientifically referred to as Homo

Sapiens are, highly advanced primates, owing

to which they have the capability of

imagining, communicating and creating. This

has led them to develop competences that

surpass their ‘human’ ability to achieve feats

far beyond their imagination. In Steve

Prescott’s words, ”What the Mind believes, the

Body achieves”, one can get the gist of what a

human can accomplish. It is also true that a

human develops such vivid imagination right

Alan Earls, a biz-tech writer defines drones, an unmanned aircraft as a flying robot

with sophisticated embedded features, that can be remotely controlled or

autonomously flown. But drones have not always been this advanced in technology.

Like any other gadget they have evolved from the fundamentals that the very

conception is said to have emerged a 170 years ago. At that point of time they were

predominantly utilised for military applications such as training, target practice, air

strikes, bomb detection, surveillance and much more. Fairly recently in 2006, that the

focus started diverting to non-military activities. It is also in this year that the first

commercial drone permit had been issued by global bodies. Then again on one hand

there were the governmental operations such as disaster relief and border surveys

while on the other, corporations used drones for inspections, evaluations and security,

majorly in agriculture and industrial sites.

In 2013, with Amazon’s disclosure for use of drones as delivery systems, the general

public became curious for hobby droning applications. From 2018, multinationals from

almost all the continents have begun heavily investing time, funds and efforts into

drone research, thereby expanding the horizon for their flight. Industries including

utilities, energy, terminals, photography and some indoor applications have gradually

started to take their services skywards.

from the moment their brain begins to process complexities around

them. Eventually, the young human builds on those memories or

desires and translates them into reality, what we also refer to as

technology.

- Chetan Gogia

Founder https://airmarketer.co.uk

https://airmarketer.co.uk/
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The Global Buzz about Drones

Commercial Drones

Data collected Deliverables created Industry sectors served

• Visual

• Thermal

• LiDAR

• Multispectral

• Hyperspectral

• Radiation

• Photos and videos

• 3D maps

• Ortho-mosaics

• Action reports

• Agriculture

• Chemicals

• Conservation

• Construction

• Delivery

• Film making

• Mining

• Insurance

• Oil and gas

• Power generation

• Public safety

• Sewer Maintenance

The table shows the present expanse of the commercial drone empire.

The gadget has been named after the constant low hum that the Drone creates (also male bee

that creates similar sound). As the device gains popularity in commercial activities and thus

enters our everyday lives, the most prominent concern shall be around the multitude of

humming sounds all around us. ‘A Study into 21st Century Drone Acoustics’ is an auditive

investigation by composer Gonçalo F. Cardoso and designer Ruben Pater. One can access their

collection of aerial drone machine sounds popularly visible for numerous applications.

http://droneacoustics.org/

There are several other issues with increase in the use of drones. Regulatory bodies and

governments across the globe have begun formulations norms with respect to legal drone use.

Drones, Flying High in India

From an Indian perspective, drone technology has proven to be one of the

highly promising emergent from the Fourth Industrial Revolution. The

drones have been most useful during the present pandemic times, mainly in

sectors of agriculture, mining, rural healthcare and e-commerce. Its capacity

to go to places that are difficult for a person to reach and the ability to zoom

in and see things in detail has been the best feature for a strong bias towards

using drones. However, if used unwisely, it can pose a great threat to

personal and national security.

Like any other nation, the use of drone took off from a military focus. India

first used military drones during the 1999 Kargil war. From then on, India’s

Defense Research and Development Organization (DRDO) and other research

groups have developed their own domestic Unmanned Aerial Vehicle (UAV)

or Unmanned Aircraft Systems (UAS) programs. In India, the Directorate

General of Civil Aviation (DGCA) governs the usage of all aerial vehicles,

manned or unmanned. One can find more information about the legal

declarations and Acts here: https://digitalsky.dgca.gov.in/

The UAV market forecast proposes that this is a go-to technology of the 

present and shall be north bound in the near future.

Global UAV USD 21.47 billion by 2021

USD 45.8 billion by 2025

CAGR of 15.5% from 2019 to 2025

Indian UAV USD 885.7 million by 2021

CAGR of 18% from 2017 to 2023

Drone Categories in India Registration is required for all but Nano.

o Nano: Less than or equal to 250 grams (.55 pounds)

o Micro: From 250 grams (.55 pounds) to 2kg (4.4 pounds)

o Small: From 2kg (4.4 pounds) to 25kg (55 pounds)

o Medium: From 25kg (55 pounds) to 150kg (330 pounds)

o Large: Greater than 150kg (33 pounds)

http://droneacoustics.org/
https://digitalsky.dgca.gov.in/
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Indian Drone’s Eye View

Required Drone Equipment in India

These features of a drone are a must have to be flown in India

(excluding in Nano). These mandatory requirements include:

o GPS

o Return-to-home (RTH)

o Anti-collision light

o ID plate

o A flight controller with flight data logging capability

o RF ID and SIM/No Permission No Takeoff (NPNT)

A common sight at weddings in India, but the use and significance of drones or

unmanned aerial vehicles (UAVs) go beyond aerial photoshoots and videography.

Drones are known for their primary application in the military for strikes,

surveillance, and carrying ammunition. Presently, around 30% of drones flown across

the world have non-military interest from commercial, scientific, recreational,

agricultural and other areas. In India, drones have entered similar scope and sectors.

Healthcare:

• collection of blood samples and for delivery of medicines in a geographically

diverse country like India where travel by road is often not the fastest, places like

mountains with treacherous roads, dense forests, flooded areas

• Transport of organs from a donor to a recipient through cities with heavy traffic

Agriculture:

• aerial survey to collect data about the soil, monitor crop health, spray fertilisers

and analyse the weather

• Paired with camera and computer vision, this could enable a fast tracing of

diseases and save time and money for the farmers

Disaster Management:

• to survey areas, and send live information about trapped people, drop supplies to

remote places and also help in planning rescue operations

• to reach people because most impairing aspect of a disaster is of roads being

damaged

Entertainment:

• creative renditions already, shooting long sweeping shots for landscapes, marriage

photography, movies and tv-series

Here are some prime instances (as referred from major reports online):

• Indian Railways uses UAS for inspection and 3D mapping to bring to life its

vision of a dedicated freight corridor with a network of 3,360 km

• Coal India used drones to check illegal mining and pilferage

• Network of National Highways has employed the use of drones for 3D

digital mapping for Detailed Project Report (DPR) for road widening of the

Raebareli – Allahabad Highway

• Social distancing between citizens was monitored using drones in Asia’s

biggest vegetable market- Azad Mandi, Delhi.

• Tamil Nadu became the first Indian state to use drones for a sanitisation

campaign that will have 300 drones and 500 drone pilots to sanitise the

roads, metros, and hospitals across the state.

• According to a release by Agriculture Ministry, “India is the first country to

control locust by using drones after finalising the protocols and getting all

statutory approvals. Major operations are concentrated in Rajasthan where

maximum resources are committed.”
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Drone Terminology

"ररमोट पायलट" का आ य ऐसे व्यजतत से है जिसे ररमोट सिंर्ाशलत ववमान के प्रर्ालन के शलए आव यक
कायच, प्रर्ालक द्वारा सौंपा गया हो और िो उडान समय के दौरान उडान ननयिंत्रको को, यथोधर्त रूप से
अपने हाथो में लेता है;

“Remote Pilot” means a person charged by the operator with duties essential to the

operation of a remotely piloted aircraft and who manipulates the flight controls, as

appropriate, during flight time

"प्रनतबिंधधत के्षत्र" का आ य भारत के भू क्षते्रों या राज्यक्षेत्रीए समुद्र के ऊपर, पररभावर्त आयामों वाले
हवाईक्षते्र से है जिसके भीतर कसी भी पररजस्थनत में कसीस भी समय मानवरट्रहत ववमान प्रणाली की उडान
प्रनतबिंधधत है;

“Restricted Area” means the airspace of defined dimensions above the land areas or

territorial waters of India within which the flight of unmanned aircraft system is

restricted

''मानवरट्रहत ववमान" प्रणाली का आ य एक मानवरट्रहत ववमान और इसके सरबद्ध तत्वों से है, जिन्हे
उडान में बबना ककसी पायलट के प्रर्ाशलत ककया िाता है;

“Unmanned Aircraft System” means an unmanned aircraft and its associated

elements, which are operated with no pilot on board

''यूएएस यातायात प्रबिंधन प्रणाली” का आ य ऐसी प्रणाली से है िो हवाई, भू या अिंतररक्ष आधाररत
सिंपे्रर्णों, ट्रदतर्ालन और सववचलेंस द्वारा समधथचत, सुर्ना, प्रौद्योधगकी, सुववधाओिं, और सेवाओिं के
सहयोगी एकीकरण के माधयम से मानवरट्रहत ववमान के शलओए यातायत प्रबिंधन मुहैया कराती है;

“UAS Traffic Management System” means a system that provides traffic

management for unmanned aircraft through the collaborative integration of humans,

information, technology, facilities and services, supported by air, ground or space-

based communications, navigation and surveillance

"दृ य दृजटटरेखीय प्रर्ालन" का आ य ऐसे प्रर्ालन से है जिसमे ररमोट पायलट या पयचवेक्षक ररमोट
सिंर्ाशलत ववमान के साथ प्रत्यक्ष सहयतारट्रहत दृचय सिंपकच अनुरक्षक्षत करता है;

“Visual Line-of-Sight Operation” means an operation in which the remote pilot or the

observer maintains direct unaided visual contact with the Remotely Piloted Aircraft

पररभाषाएं
Definitions:

''ननमाचता प्रमाणपत्र'' का आ य महाननदे क, या महाननदे क द्वारा प्राधधकृत ककसी अन्य एिेंसी द्वारा
यह प्रमाखणत करने के शलए िारी ककये गए दस्तावेज़ से है की ववननट्रदचटट बनावट और शे्रणी के शलए
मानवरट्रहत ववमान प्रणाली का डडज़ाइन इन ननयमो के अिंतगचत ववननट्रदचटट अपेक्षाओिं को पूरा करता है;

“Certificate of Manufacture” means a document issued by the Director-General or any

other agency authorised by the Director-General to certify that the design of the

unmanned aircraft system, for specific make and class, meets the requirements

specified under these rules

"ड्रोन पोटच" का आ य भूशम या िल पर ककसी पररभावर्त के्षत्र (ककसी भी भवन, सिंस्थापनाओिं और उपस्करों
सट्रहत) से है जिसे पूणचत : या अिं त: मानवरट्रहत ववमानों के आगमन , प्रस्थान , भूतल आवागमन और
सरबन्ध अनुरक्षण या वाखणजज्यक गनतववधधयों के शलए प्रयोग ककया िाना अशभपे्रत है ;

“Drone port” means a defined area on land or water (including any buildings,

installations, and equipment) intended to be used either wholly or in part for the

arrival, departure, surface movement and associated maintenance or commercial

activities of Unmanned Aircraft

"जियो फें शसिंग" का आ य ककसी सॉफ्टवेयर कायचक्रम में ननट्रहत ऐसे फीर्र से है जिसमे भौगोशलक सीमाओिं
को पररभावर्त करने के शलए ग्लोबल पोजि ननिंग शसस्टम या रेडडयो फ्रीतवेंसी आइडेंट्रटकफके न का प्रयोग
ककया िाता है;

“Geo-fencing” means a feature in a software programme that uses the global

positioning system or radio frequency identification to define geographical boundaries

"ननवर्द्ध के्षत्र" का आ य भारत के भू क्षेत्रों या राज्यक्षेत्रीय समुद्र के ऊपर पररभावर्त आयामों वाले
हवाईक्षते्र से है जिसके भीतर कसी भी पररजस्थनत में ककसी भी समय युऐएस की उडानों की अनुमनत नहीिं है;

“Prohibited Area” means the airspace of defined dimensions, above the land areas or

territorial waters of India within which the flights of UAS are not permitted at any

time under any circumstances

"मनोरिंिन उडान" का आ य ररमोट पायलट की ख़ ुी, अवका या आनिंद मात्र के शलए ककसी मानवरट्रहत
ववमान की उडान गनतववधधओ से है;

“Recreational Flying” means a flying activity of an Unmanned Aircraft only for the

pleasure, leisure or enjoyment of the remote pilot

मानवरट्रहत ववमान प्रणाली (यूएएस) ननयम, २0२0
Unmanned Aircraft System (UAS) Rules, 2020

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjpveib443vAhWqQUEAHUw9CR8QFjACegQIAhAD&url=https%3A%2F%2Fwww.civilaviation.gov.in%2Fsites%2Fdefault%2Ffiles%2FDraft_UAS_Rules_2020.pdf&usg=AOvVaw2JTsYW-BEJoZ7AGoysejyz
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Illuminating India @
Science Museum, London

The COVID-19 pandemic impacted every

walk of life, globally, then how can a

museum remain untouched? Social fabric is

re-knitting on newer economic terms and

different emotional or psychological level.

Society is at the crossroads of new normal

and museums can play a pivotal role in

stabilizing the socio-cultural turmoil in

communities. Museums, on their part must

be prepared to take the challenges head-on,

showcasing the changing phases of life,

beyond the present crisis.

The theme for International Museum Day

2021 is very apt – The Future of Museums:

Recover and Re-imagine. On this day, The

International Council of Museums invite

museums, establishments, professionals,

communities, individuals to create, imagine,

and share new practices of co-creation of

value, new business models for cultural

institutions, and innovative solutions for

the social, economic and environmental

challenges of the present, the very basic

foundations of sustainability.

This occasion reminds me of one of my

visits to the Science Museum in London.

Here is the excerpt of the blog written

about that visit.

Commemorating seventy years of

independence and as a part of the British

Council’s UK/India Year of Culture, a

variety of events are being organized

highlighting diverse scientific and

cultural fabric of India. This season of

events include music and dance

performances, film screenings,

conversations with experts and

exhibitions.

On 03rd October 2017 at Science Museum

in London, Ian Blatchford, Director of the

Science Museum Group and Dame Mary

Archer, Chairman of the Board of

Trustees of the Science Museum declared

the Illuminating India exhibition open.

During the unveiling ceremony, they

were joined by Sir Venki Ramakrishnan,

Alan Gemmell OBE, Director British

Council India, HE Yashvardhan Sinha,

Indian High Commissioner, Baroness

Usha Prashar, Deputy Chair of the

British Council, and Dinesh K Patnaik,

India’s Deputy High Commissioner. The

exhibition will run for a period of six

months, until 31st March 2018. (source:

https://blog.sciencemuseum.org.uk/ )

Illuminating India season celebrates

Indian contribution to Science,

Technology and Mathematics. The

exhibition comprises of 5000 Years of

Science and Innovation offering prismatic

history of scientific breakthroughs in

India across five millennia and

Photography 1857-2017 presenting a

polychromatic view of a unique

photographic survey of the country’s

technological and cultural development.

On 18 May, every year, the International Council of Museums (ICOM) coordinates the

celebration of International Museum Day, to raise awareness on the role museums play in

the development of the society today, on an international level. International Museum Day

2021 will focus on rethinking the museum of the future to meet the challenges of the present.

- Dr Lalit Sharma

https://blog.sciencemuseum.org.uk/
http://imd.mini.icom.museum/
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Calculation would not have been

possible without the concept of zero, for

not only our entire system of mathematics

but also the technologies heavily rely on

it. The Bakhshali manuscript containing

the earliest mention of numeral zero ever

found is on display. Pioneering work in

mathematics, from zero to infinity, by

ancient Indians continued making

significant contributions by modern day

geniuses including Srinivasa Ramanujan

and Satyendra Nath Bose. Selected

papers from Ramanujan’s work and a

letter from S N Bose to Albert Einstein

are showcased as living testimonials of

great scholars. India’s mathematical

knowledge enabled construction of

remarkable architectural designs as seen

in birth of city-building Indus Valley

civilization, vast Stepwells for water

harvesting to the largest astronomical

instruments in the world. Indian cutting

edge feats of engineering for 5000 years is

depicted through the photographs.

Display of Chert weights used for

measuring from food to precious gems

prove the ability of people of the Indus

Valley to calculate scale, proportion and

weight based on sophisticated

understanding of mathematics.

Innovation in the fields of science and

technology across the period of centuries,

cultures, and civilizations has prepared

India to play a leading role in almost

every field from earth to space, from

transport to telecommunications, from

medical sciences to computer sciences.

Illuminating India: 5000 Years of Science and Innovation

This part of the exhibition showcases some of the key areas, technologies and personalities that have contributed

to shaping India and creating the world we live in today. India’s long and dynamic tradition of scientific thinking

and technological innovation have been depicted under three sections; Observation, Calculation, and Innovation.

Observation of the Earth, with surveying equipment and index chart on display,

illustrate the progress of observations and measurements taken during the Great

Trigonometrical Survey of India, a project that lasted for seven decades. From earth

to nature, observational devices exhibited include Compound Lever Crescograph

and Oscillating Plate Phytograph, creations of Sir Jagadish Chandra Bose, for

measuring the plant growth with 10,000 times magnification and observing the

influence of light, temperature and gravity on plant growth respectively are on

display. Indian contribution to Spectroscopy is displayed through Sir C V Raman’s

Spectrometer; Chandrayaan - 1 X-ray Spectrometer used on first Lunar Mission

and Thermal Infrared Imaging Spectrometer launched on Mars Orbiter Mission.

Even a model of Mars Colour Camera used on Mangalyaan that took detailed

images of the Mars and its moon, which are compiled as India’s first Mars Atlas, is

exhibited. The replica of Polar Satellite Launch Vehicle (PSLV) that recently

created history by launching 104 satellites in the space is the star attraction.
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Power of Making traces long industrial history of India through cotton, silk, pottery

and metal. Exhibits including those from Textiles; charkha, cotton gin, dyeing and

printing technologies prove the Indian prowess. Medical innovation objects on display

include replica Ayurveda surgical instruments inspired by animals and as described in

the world’s earliest texts on medicine and surgery, Susrutasamhita. Jaipur-foot,

below-knee and above knee prostheses exhibits provide Indian contribution of simple

solutions for saving lives, with latest addition of Embrace Nest neonatal warming

pouch, an alternate to incubators. Networking, be it transport or telecommunication

are shown through different models. Representation of world’s oldest and largest

networks – Indian Railways is showcased through steam engine and earlier coach

models. Wireless communication technology of India is depicted through the exhibits

of Marconi admiralty pattern coherer, which was based on Jagadish Chandra Bose’s

pioneering research on transmission of microwaves and radio waves, Micromax mobile

phone – largest affordable and innovative smart phone produced. Contributions of

Indian engineers to global information technology have been highlighted; Intel

Pentium processor, Universal Serial Bus (USB), Aakash tablet.

Illuminating India: 5000 Years of Science and Innovation

This part of the exhibition showcases some of the key areas, technologies and personalities that have contributed

to shaping India and creating the world we live in today. India’s long and dynamic tradition of scientific thinking

and technological innovation have been depicted under three sections; Observation, Calculation, and Innovation.

Illuminating India: Photography

1857-2017

Photography arrived in India soon after

its invention in Britain in 1839. The lens

of this part of the exhibition focuses on

the princely courts to urban centres of the

country, revealing 160 years of

technological and artistic development of

photography in India. From the very first

fragile salt prints to the latest digital

imagery, every iteration of the

photographic medium is displayed under

three sections; Power and Performance,

Art and Independence, and Modern and

Contemporary.

Power and Performance pivots around

the First War of Independence or

Uprising of 1857 and its aftermath that

catalyzed in the development of

photography in India. Art and

Independence era marks the powerful

documentation of the events surrounding

1947; Independence, Partition and the

assassination of Mahatma Gandhi.

Modern and Contemporary section

provides a peek into the rapidly growing

technological modernity in the building of

secular and socialist democracy.

Illuminating India exhibitions depicting

rich scientific heritage of India, put up at

the Science Museum in London, is due to

the collaborative efforts of Susan

Mossman, Project Lead, Zoe Few, Project

Management Support Assistant, Matt

Kimberley, Head of Content (5000 Years

of Science and Innovation), and Shasti

Lowton, Assistant Curator, and Rahaab

Allana from Alkazi Foundation, the guest

curator (Photography 1857-2017).
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Puzzle Time!

1 2 3 4 5

6

7 8

9 10

11 12

13

14 15

ACROSS

1 Dry, rough protective crusts over a wound

4 A slender rib running through a bract

6 Part extending from the pylorus to the anus

7 Great risk or jeopardy

9 Perchance

13 Varicella 

14 Front of leg below the knee

15 To evade or dodge

DOWN

1 Expectorate, drool, spew

2 Muscular tube carrying heart’s content

3 Average or mediocre

4 Utter or express opinion

5 Rhinal 

8 Badly torn or well-defined muscles

9 Viscid secretion of the body

10 Salt-cured pork

11 Hearing-impaired

12 Shaft around which wheels rotate
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